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Abstract
:DVWHIURPSUXQLQJRI ROLYHJURYHLVDODUJHO\DJULFXOWXUDOUHVLGXHDYDL-
ODEOH LQ 3RUWXJDO ,W LV HVWLPDWHG WKDW WKH TXDQWLW\ RI PDWHULDO SURGXFHG
DQQXDOO\LQWKHROLYHSUXQLQJPD\DPRXQWWRWRQVSHU\HDU7KLV
PDWHULDOZLWKRXWDQ\FRPPHUFLDOXVHXSWRSUHVHQWFDQEHXVHGDVDUDZ
PDWHULDO IRU WKH SURGXFWLRQ RI  VHFRQG JHQHUDWLRQ HWKDQRO 7KLV SURFHVV
UHTXLUHVWKHFRPSOHWLRQRI WKUHHVHTXHQWLDOVWHSVSUHWUHDWPHQWHQ]\PDWLF
K\GURO\VLVDQGIHUPHQWDWLRQ
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7KH DLP RI  WKLV VWXG\ LV WR HYDOXDWH WKH SRWHQWLDO SURGXFWLRQ RI  VH-
FRQGJHQHUDWLRQHWKDQROEDVHGRQWKHUHOHDVHRI VXJDUVUHVXOWLQJIURPGL-
IIHUHQWSUHWUHDWPHQWVDQGVXEVHTXHQWHQ]\PDWLFK\GURO\VLV,QWKLVZRUN
SUHWUHDWPHQWVZHUHWHVWHGZLWKGLOXWHVXOIXULFDFLG>WHPSHUDWXUHWR
&WLPHWRPLQXWHVDQG+
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(Q]\PDWLFK\GURO\VLVH[SHULPHQWVRQSUHWUHDWHGVROLGIUDFWLRQZHUHSHU-
IRUPHGDWZY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DQGD%6$FRQFHQWUDWLRQRI PJJGU\ELRPDVV7KHUHDFWLRQPL[WX-
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RI VXEVWUDWHKDVSUHVHQWHGDHQ]\PDWLFK\GURO\VLV\LHOGRI ,QWKHVH
FRQGLWLRQVRI VXJDUVZHUHDYDLODEOHIRUIHUPHQWDWLRQFRUUHVSRQGLQJ
WKLVYDOXHWRWKHVXPRI WKHVXJDUVUHOHDVHGLQWRWKHK\GURO\]DWHGXULQJWKH
SUHWUHDWPHQWZLWKWKHVXJDUVUHOHDVHGGXULQJHQ]\PDWLFK\GURO\VLV
Keywords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Resumo
$VIRQWHVGHHQHUJLDUHQRYiYHLVFDUDFWHUL]DPVHHPWHUPRVJHUDLVSHOD
VXDGLVSRQLELOLGDGHGHVFHQWUDOL]DGDSRUDSUHVHQWDUHPXPDFDSDFLGDGHGH
VHDXWRUHJHQHUDUHPHPFXUWRVSHUtRGRVGHWHPSRHSHORVUHGX]LGRVLP-
54 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
SDFWHVDPELHQWDLVGHFRUUHQWHVGDVXDXWLOL]DomR$SURFXUDSHORVUHFXUVRV
HQHUJpWLFRVHQGyJHQRVSRGHUiGDUXPLPSRUWDQWHFRQWULEXWRSDUDDUHGX-
omRGRFRQVXPRGHHQHUJLDIyVVLOFRPUHÁH[RVGLUHFWRVVREUHRVSUHRFX-
SDQWHVLPSDFWHVDPELHQWDLVDVLDVVRFLDGRVSHUPLWLQGRDVVLPDPHOKRULDGD
TXDOLGDGHGRDUGDVD~GHGDVSRSXODo}HVEHPFRPRDUHGXomRFRQWUROR
GD LPSRUWDQWH H FUHVFHQWH SROXLomR LQGXVWULDO H XUEDQD FRP UHVSHFWLYDV
LPSOLFDo}HVSDUDRDTXHFLPHQWRJOREDO$SURPRomRGDVHQHUJLDVUHQRYi-
YHLVSHUPLWHSDUDDOpPGDUHGXomRGDGHSHQGrQFLDHQHUJpWLFD WDPEpPD
GLYHUVLÀFDomRJHRJUiÀFDGDHQHUJLDSULPiULDRXVHMDDSRVVLELOLGDGHGHVWD
VHUSURGX]LGDQXPDJHRJUDÀDPDLVDODUJDGDUHGXomRGDGHSHQGrQFLDHVWUD-
WpJLFD1HVWH~OWLPRSRQWRpXVXDORXYLUIDODUGHSURGXomRGHHQHUJLDGHV-
FHQWUDOL]DGDTXHULVWRGL]HUTXHDVXDSURGXomRpUHDOL]DGDGHDFRUGRFRP
DGLVWULEXLomRGRUHFXUVRJHUDQGRSRULVVRXPGHVHQYROYLPHQWRDODUJDGR
DWRGRRWHUULWyULRHQmRDSHQDVjVUHJL}HVPDLVLQGXVWULDOL]DGDV(VWHIDFWR
SRGHDVVLPWRUQDUHVWDHQHUJLDGHWHUPLQDQWHQDSURPRomRGDHFRQRPLDH
QDFULDomRGHHPSUHJRHPUHJL}HVUXUDLV
(PRVHFWRUGRVWUDQVSRUWHVUHSUHVHQWDYDHP3RUWXJDOGR
FRQVXPRÀQDO GH HQHUJLD '*(* (VWD LPSRUWDQWH SHUFHQWDJHP
p SDUWLOKDGD SHODPDLRULD GDV VRFLHGDGHV GHVHQYROYLGDV FULDQGR XPD GH-
SHQGrQFLDHQHUJpWLFDFRPFRQVHTXrQFLDVDPELHQWDLVGLItFHLVGHFRQWRUQDU
$FWXDOPHQWHRV(8$HR%UDVLOVmRRVPDLRUHVSURGXWRUHVGHELRHWDQRO
XWLOL]DQGR UHVSHFWLYDPHQWH SDUD D VXD SURGXomR0LOKR H&DQDGHDo~FDU
2(&')$26HPVXUSUHVDVDFUHVFHQWHSURFXUDHQHUJpWLFDHHP
SDUWLFXODUGHELRFRPEXVWtYHLVH[LJLUiQRIXWXURXPDFUpVFLPRH[SRQHQFLDO
QDVTXDQWLGDGHVGHPDWpULDSULPDVUHTXHULGDVSURYRFDQGRXPJUDQGHGHVH-
TXLOtEULRQRPHUFDGRDOLPHQWDUVHMDSRUVXEVWLWXLomRGRGHVWLQRGRSURGXWR
FHUHDLVVHMDSHODFRQYHUVmRGHWHUUDVGHFULDomRGHJDGRHPSODQWDo}HVGH
&DQDGH$o~FDU(WLFDPHQWHQmRpDFHLWiYHODXWLOL]DomRGHDOLPHQWRVSDUDD
SURGXomRGHFRPEXVWtYHLVSDUDRVWUDQVSRUWHVHPGHWULPHQWRGDDOLPHQWD-
omRKXPDQDHDQLPDO&RPYLVWDDFRUULJLUHVWDVLWXDomRD8QLmR(XURSHLD
DSDUWLUGHID]DGLVWLQomRHQWUHELRHWDQROGHSULPHLUDJHUDomRFRPR
DTXHOHRQGHDPDWpULDSULPDSURYpPGRVHFWRUDOLPHQWDUHRELRHWDQROGH
VHJXQGDJHUDomRDTXHOHTXHVHREWpPXWLOL]DQGRPDWpULDVSULPDVTXHQmR
SURYrPGHVVH VHFWRU 8( 7RGDYLD RV SURFHVVRV GH REWHQomR GH
ELRHWDQROGHVHJXQGDJHUDomRVmRPDLVFRPSOH[RVHQYROYHQGRWHFQRORJLDV
HSURFHVVRVHPGHVHQYROYLPHQWRVHQGRQRSUHVHQWHPDLVRQHURVDDVXD
SURGXomR1RHQWDQWRRVDYDQoRVTXHVHHVSHUDPREWHUHPWHUPRVODER-
UDWRULDLVVXJHUHPTXHQXPIXWXURSUy[LPRDSURGXomRGHELRFRPEXVWtYHLV
GHVHJXQGDJHUDomRSRVVDVHUFRPSHWLWLYD
55 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
$SURGXomRGHHWDQROSRUPpWRGRVELRTXtPLFRVEDVHLDVHQDDSOLFDomR
GHXPFRQMXQWRGHSURFHVVRVGHH[WUDFomRVHSDUDomRHGHFRQYHUVmRELR-
OyJLFDGRVFRPSRQHQWHVHOHPHQWDUHVGDELRPDVVDFRPRPHLRGHSURGX]LU
ELRFRPEXVWtYHLVELRSURGXWRVHELRHQHUJLD2VSURFHVVRVXWLOL]DGRVQDSOD-
WDIRUPDELRTXtPLFDWrPRREMHFWLYRGHH[WUDLURVDo~FDUHVVLPSOHVH[LVWHQ-
WHV QRV FRPSRQHQWHV SULQFLSDLV GRVPDWHULDLV OHQKRFHOXOyVLFRV FHOXORVH
KHPLFHOXORVHVHOHQKLQDDWUDYpVGDTXHEUDGDVHVWUXWXUDVSROLPHUL]DGDVGD
FHOXORVHHGDKHPLFHOXORVHVHJXLGDGRSRVWHULRUSURFHVVRIHUPHQWDWLYRQR
TXDODWUDYpVGDDFomRGHDOJXQVPLFURRUJDQLVPRVRDo~FDUpFRQYHUWLGRHP
HWDQRO)LJXUD
Figura 1²(WDSDVQDSURGXomRGHHWDQROGHJHUDomR
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2DN5LGJH1DWLRQDO/DERUDWRU\
&RPRRVDo~FDUHVQRVPDWHULDLVOHQRFHOXOyVLFRVQmRVHHQFRQWUDPDFHV-
VtYHLVDRWUDWDPHQWRHQ]LPiWLFRpQHFHVViULDDUHDOL]DomRSUpYLDGHXPSUp-
WUDWDPHQWRSRGHQGRHVWHVHUHIHFWXDGRSRUPpWRGRVTXtPLFRVWpUPLFRV
RXELROyJLFRV3XHWDO$HVFROKDGRPpWRGRGHSUpWUDWDPHQWREHP
FRPRDVHYHULGDGHGRVIDFWRUHVXWLOL]DGRVGHYHVHUUHDOL]DGDWHQGRHPFRQ-
WDTXHRVPDWHULDLVOHQKRFHOXOyVLFRVDSUHVHQWDPGLIHUHQoDVVLJQLÀFDWLYDVQD
VXDFRQVWLWXLomRHHVWUXWXUD(VWDVGLIHUHQoDVID]HPVHVHQWLUQDVGLIHUHQWHV
56 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
SDUWHVGDSODQWDWURQFRUDPRVHIROKDVYDULDQGRWDPEpPGHQWURGHVWDV
HPIXQomRGDLGDGHGRHVWiGLRGHGHVHQYROYLPHQWRHGHRXWUDVFRQGLo}HV
.XPDUHWDO6HRSUpWUDWDPHQWRQmRIRUVXÀFLHQWHPHQWHVHYHURR
UHVtGXRVyOLGRUHVXOWDQWHQmRVHUiIDFLOPHQWHKLGUROLVDGRHQ]LPDWLFDPHQWH
VHSRUYHQWXUDIRUGHPDVLDGRVHYHURFRQGX]LUiDIRUPDomRGHSURGXWRVGH
GHJUDGDomRTXH LQLELUmRRVPLFURRUJDQLVPRV IHUPHQWDWLYRV %DODW 
0RVLHUHWDO$SyVRSUpWUDWDPHQWRQDHWDSDGHKLGUyOLVHHQ]LPi-
WLFDDTXHEUDGDVHVWUXWXUDVSROLPHUL]DGDVGDFHOXORVHHKHPLFHOXORVHSDVVD
DVHUUHDOL]DGDSRULQWHUPpGLRGHFDUERKLGURODVHVFRQYHUWHQGRVHDTXHODV
PROpFXODVHPDo~FDUHVVLPSOHVSDVVtYHLVGHVHUHPGLJHULGRVSHORVRUJDQLV-
PRVIHUPHQWDWLYRV*XSWD-¡UJHQVHQHWDO
1DHWDSDGHIHUPHQWDomRVmRSRUQRUPDXWLOL]DGDVOHYHGXUDVJHQHWLFD-
PHQWHPRGLÀFDGDVGHIRUPDDDXPHQWDUDTXDQWLGDGHGHKLGUDWRVGHFDU-
ERQRTXHVmRFRQYHUWLGRVHPHWDQRO+DKQ+lJHUGDOHWDO
$SURGXomRGHHWDQRODSDUWLUGDXWLOL]DomRGRVUHVtGXRVGDVSRGDVGR
ROLYDOSHUPLWLUiYDORUL]DUXPUHVtGXRDJUtFRODFRPXPQRVSDtVHVGDRUODGD
EDFLDGRPHGLWHUUkQHRVHPTXDOTXHUXWLOL]DomRFRPHUFLDOQXPDPDWpULD-
SULPD SDVVtYHO GH VHU XWLOL]DGD QD SURGXomR GH HWDQRO GH  JHUDomR$
YLDELOLGDGHSUiWLFDGRVSURMHFWRVGHSURGXomRGHHWDQRODSDUWLUGHPDWHULDO
OHQKRFHOXOyVLFRSRGHDLQGDVHUPHOKRUDGDVHSDUDDOpPGRHWDQROH[LVWLUR
DSURYHLWDPHQWRGRVFRPSRVWRVLQWHUPpGLRVTXHVmRJHUDGRVQDVXDSURGX-
omRDSOLFDQGRXPFRQFHLWRGHELRUUHÀQDULD
2REMHFWLYRSULQFLSDOGHVWH WUDEDOKRFRQVLVWLXHPDQDOLVDURSRWHQFLDO
GHSURGXomRGHHWDQROGHJHUDomRDSDUWLUGRV UHVtGXRVGDVSRGDVGR
ROLYDO2(VVHSRWHQFLDOIRLDYDOLDGRFRPEDVHQDOLEHUWDomRGHDo~FDUHV
GLVSRQtYHLVSDUD IHUPHQWDomR UHVXOWDQWHVGHGLIHUHQWHVSUpWUDWDPHQWRV H
GD KLGUyOLVH HQ]LPiWLFD VXEVHTXHQWH0DLV HVSHFLÀFDPHQWH SUHWHQGHXVH
RSWLPL]DU DV FRQGLo}HV SURFHVVXDLV GRV SUpWUDWDPHQWRV 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LQÁXrQFLDGRVSUpWUDWDPHQWRVQDGLJHVWmRHQ]LPiWLFD2HVWXGDUD LQ-
ÁXrQFLDGDFDUJDHQ]LPiWLFDQRUHQGLPHQWRGDKLGUyOLVHHQ]LPiWLFD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H
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2VHQVDLRVGHKLGUyOLVHHQ]LPiWLFDQRVUHVtGXRVVyOLGRVGRVSUpWUDWD-
GRVIRUDPUHDOL]DGRVFRPXPDFRQFHQWUDomRGHVyOLGRVGHZYHP
WDPSmRFLWUDWRP0FRPS+GHHFRPXPDFRQFHQWUDomRGH%6$
GHPJJGHELRPDVVDVHFD$PLVWXUDGHUHDFomRIRL LQFXEDGDD&
GXUDQWHKQXPDJLWDGRURUELWDOFRPDJLWDomRGHUSP3DUDDKLGUy-
OLVH HQ]LPiWLFD IRUDP XWLOL]DGRV WUrV FRPSOH[RV HQ]LPiWLFRV JHQWLOPHQWH
FHGLGRVSHOD1RYR]\PHV'LQDPDUFD16FRPSOH[RGHFHOXODVHV²
)38PO16EJOXFRVLGDVHS13*8POH16;L-
ODQDVH²,8POWHQGRVLGRWHVWDGDVGXDVFDUJDVHQ]LPiWLFDV)38J
GHVXEVWUDWRS13*8JGHVXEVWUDWR,8JGHVXEVWUDWRH)38J
GHVXEVWUDWRS13*8JGHVXEVWUDWR,8JGHVXEVWUDWR
2²DQiOLVHGRSRWHQFLDOGHSURGXomRGHHWDQROGHJHUDomR
2WUDEDOKRUHDOL]DGRPRVWURXTXHRVUHVtGXRVGDVSRGDVGRROLYDOFRP
XPWHRUGHDo~FDUHVQDVXDFRQVWLWXLomRGHGRVHXSHVRVHFRSR-
GHPDGTXLULUXPSDSHOUHOHYDQWHQDSURGXomRGHHWDQROGHJHUDomRWUDQV-
IRUPDQGRXPGHVSHUGtFLRGDPDQXWHQomRGRROLYDO QXPDPDWpULDSULPD
VXVFHSWtYHOGHJHUDUULTXH]DHHPSUHJR$YLDELOLGDGHSUiWLFDGRVSURMHFWRV
GHSURGXomRGHHWDQRODSDUWLUGRVUHVtGXRVGDVSRGDVGRROLYDOSRGHDLQGD
VHUPHOKRUDGDVHSDUDDOpPGRHWDQROH[LVWLURDSURYHLWDPHQWRGRVFRP-
SRVWRVLQWHUPpGLRVTXHVmRJHUDGRVQDVXDSURGXomRDSOLFDQGRXPFRQFHL-
WRGHELRUUHÀQDULD
2RSWLPL]DomRGDVFRQGLo}HVSURFHVVXDLVGRVSUpWUDWDPHQWRV
1HVWHWUDEDOKRFRQVHJXLXVHPRGHODUFRPSUHFLVmRRVFRPSRVWRVVROXEL-
OL]DGRVQRSUpWUDWDPHQWRiFLGRJOXFRVH52 [LORVH52 
arabinose (R2    H D IRUPDomR GH SURGXWRV GH GHJUDGDomR 52  
EHPFRPRDFRQVWLWXLomRGRUHVtGXRVyOLGRUHVXOWDQWHSHVRGRUHVt-
duo sólido (R2 OHQKLQD52 JOXFRVH52 [LORVH
(R2 DUDELQRVH52 1RVSUpWUDWDPHQWRVDOFDOLQRVFRQVH-
JXLXVHPRGHODUFRPSUHFLVmRDVTXDQWLGDGHVGHOHQKLQDGLVVROYLGD/'1D2+
R2 /'1D2++25 H/'1+5 
2DQDOLVHGDLQÁXrQFLDGRVSUpWUDWDPHQWRVQDGLJHVWmRHQ]LPiWLFD
'HWRGRVRVSUpWUDWDPHQWRVHIHFWXDGRVRSUpWUDWDPHQWRFRPiFLGRVXO-
I~ULFRIRLDTXHOHTXHDSUHVHQWRXPHOKRUHVUHVXOWDGRV1HVWHSUpWUDWDPHQWR
58 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
REWHYHVH XP UHQGLPHQWR GH  QD KLGUyOLVH HQ]LPiWLFD UHDOL]DGD FRP
)38JGHVXEVWUDWRS13*8JGHVXEVWUDWRH,8JGHVXEVWUDWR
GRVSUpWUDWDGRVSURYHQLHQWHVGHSUpWUDWDPHQWRVHIHFWXDGRVFRPXPDFRQ-
FHQWUDomRGHZZGXUDQWHPLQXWRVHFRPXPDWHPSHUDWXUDGH
&1HVWDVFRQGLo}HVDWLQJLXVHDPDLRUWD[DGHDo~FDUHVGLVSRQtYHLVSDUD
IHUPHQWDomRFRUUHVSRQGHQGRDVRPDGRVDo~FDUHVOLEHUWDGRVSDUDRKLGUROL-
VDGRGXUDQWHRSUpWUDWDPHQWRFRPRVDo~FDUHVOLEHUWDGRVGXUDQWHDKLGUyOLVH
HQ]LPiWLFDDGRVDo~FDUHVH[LVWHQWHVQDELRPDVVD
$RFRQWUiULRGRLQGLFDGRSRUGLYHUVRVDXWRUHVQmRYHULÀFiPRVQDKL-
GUyOLVH HQ]LPiWLFDXPD HVWDELOL]DomRQDTXDQWLÀFDomRGRV Do~FDUHV OLEHU-
WDGRVDSyVDVK1HVWHWUDEDOKRREVHUYRXVHHPWRGRVRVSUpWUDWDGRV
HPHVSHFLDOQRVUHDOL]DGRVD&HD&FRPXPDFRQFHQWUDomRGH
iFLGRGHXPDXPHQWRGDWD[DGHDo~FDUHVOLEHUWDGRVDWpDRWpUPLQR
GRSHUtRGRGHKLGUyOLVHK(VWHIDFWRPRVWUDHPSDUWLFXODUSDUDFRQ-
FHQWUDo}HVGHHQ]LPDPDLVEDL[DVTXHRVFRPSOH[RVHQ]LPiWLFRVXWLOL]DGRV
FRQWLQXDPDDFWXDUVREUHRVXEVWUDWRHVSHFLDOPHQWHVHHVWHVHHQFRQWUDU
PDLVDFHVVtYHOSHORSUpWUDWDPHQWR
1RVSUpWUDWDPHQWRVDOFDOLQRVDWLQJLXVHXPYDORUPi[LPRGHQD
WD[DGHOLEHUWDomRGHDo~FDUHVDSyVKGHKLGUyOLVHHQ]LPiWLFDQRVSUpWUD-
WDGRVUHVXOWDQWHVGHSUpWUDWDPHQWRVUHDOL]DGRVFRPWHPSHUDWXUDGH&
GXUDQWHPLQXWRVHFRPXPDFRQFHQWUDomRGH1D2+GH1HVWHV
SUpWUDWDPHQWRVQmRVHYHULÀFRXXPDUHODomRGLUHFWDHQWUHDV WD[DVGH UH-
PRomRGHOHQKLQDHRUHQGLPHQWRGDKLGUyOLVHRTXHQRVOHYDDHTXDFLRQDU
TXHQRSUpWUDWDPHQWRDOFDOLQRRVXFHVVRGDKLGUyOLVHHQ]LPiWLFDSRVVDQmR
VHHQFRQWUDUVRPHQWHGHSHQGHQWHGDVWD[DVGHUHPRomRGHOHQKLQDREWLGDV
1mRVHSURYDUDPQHVWHWUDEDOKRDFUpVFLPRVVLJQLÀFDWLYRVQDVWD[DVGH
OLEHUWDomRGHDo~FDUHVGXUDQWHDKLGUyOLVHHQ]LPiWLFDGRVSUpWUDWDGRVTXH
VRIUHUDPDGLomRGH+
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UHODWLYDPHQWHDRVSUpWUDWDGRVUHVXOWDQWHVGHSUp-
WUDWDPHQWRVUHDOL]DGRVDSHQDVFRP1D2+
1RVSUpWUDWDPHQWRVFRP1+
3
IRLFRQVHJXLGDXPDWD[DGHOLEHUWDomRGH
Do~FDUHVGHDSyVKGHKLGUyOLVHHQ]LPiWLFDHPSUpWUDWDGRVFRP
DSHQDVGHFRQFHQWUDomRGH1+
3
. Este facto leva-nos a equacionar, 
HPWUDEDOKRVIXWXURVDSRVVLELOLGDGHGHUHDOL]DUPRVSUpWUDWDPHQWRVDOFDOL-
QRVFRPPHQRUHVYDORUHVGHWHPSHUDWXUDHFRQFHQWUDomRGHEDVHPDVFRP
WHPSRVGHGXUDomRPDLVHOHYDGRV
2HVWXGRGDLQÁXrQFLDGDFDUJDHQ]LPiWLFDQRUHQGLPHQWRGDKLGUy-
OLVHHQ]LPiWLFD
2 DXPHQWR GD FDUJD HQ]LPiWLFD GH )38  S13*8H ,8SDUD
)38S13*8H,8SRUJUDPD VXEVWUDWRSURPRYHXDFUpVFLPRV
59 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
PpGLRV QR UHQGLPHQWR GD KLGUyOLVH HQ]LPiWLFD GH QRV SUpWUDWDGRV
FRP+
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QRVSUpWUDWDGRVFRPHOHYDGDFRQFHQWUDomRGH1D2+
QRVSUpWUDWDGRVFRPEDL[DFRQFHQWUDomR1D2+QRVSUpWUDWD-
GRVFRP1D2+H+
2
O
2
HQRVSUpWUDWDGRVFRP1+
3
2²DQiOLVHGDVLQWHUDFo}HVHQWUHRVFRPSOH[RVHQ]LPiWLFRV
1RVUHVXOWDGRVGDGHWHUPLQDomRGDVLQWHUDFo}HVHQWUHRVFRPSOH[RVHQ-
]LPiWLFRVDFRQFHQWUDomRGHFHOXODVHVIRLFRQVLGHUDGDRSULQFLSDOIDFWRUOL-
PLWDQWHQRGHVHQYROYLPHQWRGDKLGUyOLVHHQ]LPiWLFDWHQGRVLGRREVHUYDGD
SDUDEDL[DVFRQFHQWUDo}HVGHFHOXODVHVXPDHVWDELOL]DomRQDOLEHUWDomRGH
Do~FDUHVPHVPRDXPHQWDQGRDTXDQWLGDGHGHVXEVWUDWRGLVSRQtYHO
1DGHWHUPLQDomRGDVLQWHUDFo}HVHQWUHRVFRPSOH[RVHQ]LPiWLFRVSRGH-
PRVREVHUYDUTXHDDSOLFDomRGHEDL[DVFRQFHQWUDo}HVGHEHWDJOXFRVLGDGHH
[LODQDVHQmROLPLWRXRUHQGLPHQWRGDKLGUyOLVHHQ]LPiWLFD8PDH[SOLFDomR
SDUD HVWD FRQVWDWDomR UHVXOWD GDV EHWDJOXFRVLGDGHV H [LODQDVHV DFWXDUHP
UHVSHFWLYDPHQWHVREUHVXEVWUDWRVVRO~YHLVRXDPRUIRVSRVVXLQGRFRPRWDO
YHORFLGDGHVGHKLGUyOLVHPDLVHOHYDGDVTXHDVGDVFHOXODVHVTXHDFWXDPVR-
EUHVXEVWUDWRVFRPUHJL}HVFULVWDOLQDV1HVWHWUDEDOKRDRFRQWUiULRGRTXHp
VXJHULGRSHODELEOLRJUDÀDFRQVXOWDGDSHQVDPRVTXHDUHODomRHQWUHFHOXOD-
VHVHHVWHVFRPSOH[RVHQ]LPiWLFRVEHWDJOXFRVLGDGHH[LODQDVHSRGHVHUGH
SDUDHPYH]GH$UHGXomRQDVTXDQWLGDGHVGHEHWDJOXFRVLGDGHH
[LODQDVHXWLOL]DGDVQDUHDOL]DomRGRSURFHVVRGHKLGUyOLVHHQ]LPiWLFDSRGHUi
DVVLPUHSUHVHQWDUXPDSRXSDQoDHFRQyPLFD
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